Speech has long been recognized as 'special'. Here, we suggest that one of the reasons for speech being special is that our auditory system has evolved to encode it in an efficient, optimal way. The theory of efficient neural coding argues that our perceptual systems have evolved to encode environmental stimuli in the most efficient way. Mathematically, this can be achieved if the optimally efficient codes match the statistics of the signals they represent. Experimental evidence suggests that the auditory code is optimal in this mathematical sense: statistical properties of speech closely match response properties of the cochlea, the auditory nerve, and the auditory cortex. Even more interestingly, these results may be linked to phenomena in auditory and speech perception.
The Relevance of Efficient Neural Coding for Speech Perception
Speech has long been recognized as 'special' [1-6]. We prefer it over other sounds from birth onwards [6], and we are able to make fine-grained discriminations that allow us to convey an infinite amount of messages. The special status of speech has been studied from a variety of perspectives. Researchers of social cognition approach it as our species-specific communicative signal, and as the basis of learning and cultural transmission [7, 8] . Others have claimed that speech is special because it is the only auditory signal that we 'feel', in the sense of perceiving the movement of our articulators, when producing it [1] . Here, we review experimental evidence for the hypothesis that speech is special for another reason, because our auditory system has evolved to encode it in an efficient way.
Organisms need to process the environmental signals they encounter, and the efficiency with which they do so may considerably impact their survival. The ability to process environmental signals efficiently is, therefore, assumed to be an important principle shaping the evolution of the sensory systems. Specifically, the theory of efficient neural coding [9, 10] argues that our perceptual systems have evolved to encode environmental stimuli in the most efficient way. Information theory provides a mathematically precise and empirically testable framework to evaluate this theory. It defines efficient or optimal coding as one that transmits the highest fidelity information at the lowest cost (i.e., if the encoding maximally reduces the redundancy in the signal). Mathematically, this can be achieved if the optimally efficient codes match the statistics of the signals they represent [11] .
In the past decades, the hypothesis that the neural code used by the perceptual systems is optimal in this mathematical sense has gained considerable empirical and theoretical support in vision [12] . More recently, experimental evidence has suggested that the auditory code may also be optimal [13] [14] [15] [16] [17] . Here, we link these findings to auditory perception, with special attention to speech perception. Conceiving of speech as an auditory signal that is particularly well-suited to match the encoding capabilities of the auditory system may contribute to a better Highlights Efficient neural coding may support the selectivity for speech in the auditory pathway.
The auditory neuronal code matches the statistics of natural and behaviorally relevant sounds.
Speech perception may rely on the same auditory coding mechanisms that facilitate efficient coding of other natural sound statistics. 
